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Abstract 
HTI design research is characterized by three basic questions: "Can users use artefacts?", "Do they like to use them?", 
and "How do they use them?" Firstly, we show that there is an additional basic issue, which is the relevance of 
technology in life. Secondly, we argue that the design process is essentially about asking right design questions and 
solving them in a proper way. This means that the leadership of innovative technology companies can construct 
systematic design process ontologies which begin with the basic problems and other product-independent questions. 
In practice, it is necessary also to develop product-specific sets of questions and use the ontologies thus formed for 
managing HTI development. These ontologies enable people to systematically use scientific knowledge for both 
setting and solving design problems.  
 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of International 
Conference on Leadership, Techno       logy and Innovation Management 
1. Introduction 
Human-technology interaction (HTI) and its variants from ergonomics to worth-based design is a 
relatively new topic in scientific discourse when compared to such basic sciences as mathematics, 
medicine or psychology. Therefore, it is understandable that metascience of this field has received 
relatively little attention so far.  This is surprising, as there has been long-time interest in metascience in 
such relatively close areas as information systems or computational modeling.  But this does not mean 
that metascientific problems would not be important and also clarifying, when we consider the problems 
of designing HTI processes. 
One reason for the relatively modest interest in the subject may also be that metascience or philosophy 
of science is normally seen as a study of the most general principles of science, and from that viewpoint 
such a new field of science as HTI design can easily be seen as a too narrow to have general 
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metascientific interest. However,, metascience can also be seen as the analysis of the foundations of some 
specific science [21] where researchers apply philosophical methods and concepts to investigate the basic 
assumptions and intuitions in a specific field of science. The goal is often to clarify the fundamentals, but 
new ways of thinking to the practice of a particular field might also be added during the process. For 
example, the old philosophical notion of ontology has had a tremendously important effect on information 
systems science [9,28]. 
Interaction design process provides plenty of important targets for metascientific analyses and 
foundational discussions.  There are numerous models, such as those in ISO-recommendations, but the 
foundations have seldom been systematically analyzed. One critical point, which undoubtedly needs 
further clarification, is the relation of scientific research to relevant topics of user interaction and the 
implementation of these truths in practical design. It may even be that Carroll’s [8] well-known 
observation of how difficult it is for academic research to reach an active role in industrial design is 
actually a symptom of the fact that we have not always been able to transform scientific knowledge and 
truths smoothly into design ideas. It seems that scientific research and technology design processes 
presuppose different stances [22].  
 When science seeks for narrow truths, the designers are expected to create functional solutions. In 
science the truth is the ultimate criterion for success, in design the criterion is practical applicability and 
adoption of the construction. This means that scientific knowledge can be only one of the necessary 
preconditions for a successful design process. It is also necessary that, e.g., under time pressure, the 
designer is able to find the most sense-making way to construct and realize the design goal.  
The challenges for design management are even more extensive. They have to be able to find problems 
which have meaning in life and they have to develop the problems to technologies in a meaningful 
manner. This is why it is vital for innovation management to get visibility into the design processes and 
also in the way the products fit to life. 
The main metascientific question of our paper is whether it is possible to improve the use of scientific 
knowledge in design. The key issue is how to best transform scientific truths into technical design goals? 
How should we coordinate and control HTI design processes so that we could decrease the level of 
intuitivity and increase the use of design-relevant scientific knowledge in them? 
 
 
2. Three fundamental questions 
 
There is a vast literature describing how HTI design could be organized. Presumably, the three most 
vital questions in this discourse have been: “Can people use technologies?”, “Do they like to use them?”  
and “How do they operate with them”. Thus, the three key concepts on the field have been can, like and 
use. Because these three concepts are the most fundamental ones of all HTI design concepts, we have 
termed them here as fundamental interaction design concepts. 
To simplify to some extent, it can be said that the first concept has been focal in human factors 
research, ergonomics and much of traditional HCI and usability research [11, 14, 19]. The second concept 
has been focal in such close paradigms as Kansei-engineering [31], emotional usability [18] and user 
experience (UX) research [12].  Finally, such paradigms as cognitive modeling [2, 5, 13]  and activity 
theory [17] have focused on the third concept, namely on how people use technologies.   
As the three concepts above characterize the main design problems, it is hard to imagine any 
interaction design process in which the designers need not to solve issues under these given fundamental 
problems. Ergonomics, for example, has created a large system of concepts, questions, methods, 
principles, truths, models and practices, to aid any practical designer in solving problems of can-use. They 
are meant to describe how users can reach their goals easily, without errors and without too much trouble 
in learning [19]. Similarly, the two other main questions open important perspectives to the problems of 
interaction design. 
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An observant reader may remark that the limits of schools are not as distinct as presented above. For 
example, ergonomics and usability researchers are interested also in emotional aspects of technology 
usage, and ergonomics pays attention to cultural issues through the cultural historical activity theory. As 
was said, the classification above simplifies the issue, but it is made for clarity.  The fact that ergonomics 
is interested in actions or emotions is not decisive here. The fundamental questions are unavoidable. 
Interaction designers must always solve these questions when carrying out a practical design.  
Any product, artifact or interaction technology presupposes solving the fundamental questions.  
Therefore, designers have to solve them either explicitly or implicitly. The fact that different paradigms 
give different emphasis to different fundamental questions is only a question of choosing the frame of 
reference.  The problems which are not explicitly solved are solved intuitively, i.e., by no real scientific 
support for the design solutions in this respect. Of course, it is not necessarily incorrect to solve problems 
using intuitions. Intuitions may be as true as scientific propositions. The problem is that we do not know 
whether they are true or not as they lack scientific grounding. 
 
 
3. Life - the fourth fundamental question  
 
Recently, Saariluoma and Leikas [24] have suggested that there exists a fourth fundamental question in 
relation to designing HTI design processes [15, 16]. This is human life. By analyzing human life, its 
forms, phenomena and regularities, it is possible to derive rational goals for technology design. This 
approach can be called life-based design (LBD). The last problem in critical for innovation management 
as ideas are innovation only when they are part of everyday life. 
Like the first three fundamental questions, the problem of life is always present in interaction design, 
as technologies are designed to enable people to research the goals of their life.  What life-based design is 
intending to do, is to take this fact as a starting point of design and explicate a methodological and 
conceptual framework, which can be used in the earliest stages of interaction design.  
The importance of life in technology design is perhaps so evident that we have not clearly realized the 
importance of putting the role of the knowledge of human life under  specific scrutiny.  It is evident that 
life is always present in design. There is no technology, which would not be meant to make life easier for 
people by helping them to reach their action goals.  Even a paper machine engineer considering 
nanotechnical problems in a paper machine justifies his or her work to the clients by the improving 
quality or prize of the paper. From the innovation point of view, life of the clients is the ultimate 
justification of design. 
Yet, one should necessarily ask whether it is justified to take life as the fourth fundamental problem. 
Fundamental problems are necessary in all design processes, but they are also mutually independent and 
cannot thus replace each other. Answering to the problem of like in a design process does not yet solve 
the problem of use. Equally, the problem of use does not lead to solving the problem of like. This means 
that before we can say that life is a genuine fundamental question, we have to consider the possibility of 
its scientific reduction to the other fundamental questions. 
Firstly, the fact that people can use technologies does not say anything about why they use them. It 
does not tell what kind of goals in life people have.  For example, we can examine the usage of ICT-
services, but this knowledge does not yet reveal what kind of role the technology has in the life of the 
users. More importantly, it does not give us any information about what kind of services people should 
have. Secondly, the fact that people like some technology does not yet tell us what kind of technologies 
they need in their lives. Therefore, examining user experience does not provide us with the data of what 
people should have, as it is impossible to experience something that does not yet exists. 
Thirdly, human lives are organized around the use of different artifacts. The use always includes 
several actions and action sequences. Thus, the use of technology and consequently, action-based design 
thinking, apparently has much to do with the core problems of life-based design. However, in relation to 
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artifacts and technologies, life is not only about using. We have to make a clear difference between using 
technologies and the actions and situations of life in which the technologies are used. The knowledge 
about the first type of actions describes how technologies should be used to reach the hoped goal, whereas 
the knowledge of the latter type of actions expresses what the technologies are used for in life. This 
difference between how to and what for is essential. It is the difference between using technologies and 
living one’s life. 
The systems of theoretical concepts and questions emerging from the analysis of what for are very 
different from the ones associated with using. There are many design grounds which are essential in life, 
but which cannot be conceptualized in terms of using. Situations in life provide one example. People can 
be lonely, hungry, in love, in need of professional skills or in need of medical care. They can be young, 
depressed, rock-fans or professional journalists. There is practically an endless list of these kinds of facts 
of life, through which it is possible to perceive different needs of technological innovations.  
These kinds of facts of life explain and justify much of the need and use of technology. They are 
motives for acting, but they are not yet actions. When we design technologies for, e.g., lonely or 
depressed people, we have to investigate what kinds of consequences these facts have in their lives.  
There are also numerous other types of phenomena of life which can explain actions but which are not 
actions as such. For example, personal and shared values, social positions, memories, individual life 
histories, personalities, social groups and organizations all belong to this group. 
 Actions make sense only in the context of life. It is not sufficient to externally investigate actions. On 
the contrary, it is essential to understand the role of actions in life. This is possible only by investigating 
both conscious and unconscious mental representations of people and the groups they belong to. All the 
properties of life and how people mentally represent them are needed to answer the basic question of 
human-technology interaction design: "What do we need technologies for?" 
 Indeed, the goal of technology design is to improve the quality of human life. Therefore, we have to 
base our design considerations on what human life is like. Because we cannot understand life by 
considering only what people do, it is essential to accept the life in all its complexity as the fourth 
fundamental question in interaction design. Therefore, it would not be possible to carry out any design 
process which would not implicitly or explicitly be related to life.  
 
 
4. Life-based design in a nutshell  
 
To be able to design for life, we have to develop theoretical concepts which are sufficiently accurate to 
be used in such interaction design [15, 24]. This is far from an easy theoretical task, as life is so endlessly 
versatile. We need to have concepts which can be used both to study such relatively small issues as, e.g., 
client library communication, and such huge design tasks as using ICT to prevent poverty. Both these 
belong to life, and in both cases new technologies may be used to enhance the quality of life.  
In philosophy, we have an analogical situation. This is the human use of language. This phenomenon 
is present everywhere in life. Therefore it is not surprising that the versatility of human language, its use, 
rules, foundations and practices have clear resemblances with life.  Therefore, we have used 
Wittgenstein’s [30] concepts, originally developed for the analysis of the foundations of human language 
to conceptualize life for life-based design. This same idea has also been used in sociology [4, 10]. 
Although the connections to Wittgenstein are inspirational and in strict philosophical sense loose, the 
concepts of Wittgenstein are useful and clarifying in the context of life-based design [15, 24].          
We can see life as an endless system of pursuing life’s goals. We go to work, use leisure time for 
relaxation, meet friends and travel, watch TV and read books, we may be ill, we may study, and we may 
be divorcing or getting married.  All these events of life are organized around regularities such as 
intentions, beliefs, values and actions, which are shared by groups of people who do not necessarily know 
each other, but who still share some unifying factors. Finns, for example, get married observing  common 
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Lutheran marriage patterns, which are in many senses different from marriage ceremony in some other 
cultures [29]. Following Wittgenstein [30], we can say that people who marry in the Lutheran Finnish 
manner share the same form of life.  
There is no point in trying to count the number of forms of life, as it is impossible to enumerate them. 
Soccer fans have their form of life, medical doctors have theirs, so do members of Asian cultures, and 
poor people have theirs also, to mention but a few. The main definition for a form of life, weather it is 
lead by a large or a small group of people, is that it contains organized systems of actions, which are 
regular and characteristic to that particular form of life. We call these actions rule-following actions. 
(Figure 1). 
Rule-following actions are deeds people carry out regularly but not deterministically when they 
participate in a form of life. The work of a medical doctor is a good example of this. Medical doctors 
study chemistry to understand the basics of the treatments they offer. Although the amount of their studies 
varies substantially, we know that when we develop, e.g., information systems for doctors we can assume 
that they all have some understanding of chemistry, which psychologists, for example, do not have. So, in 
designing an information system there is a large number of things that we can assume, and these things 
are general among the forms of life in the world of medical doctors.  
Another important attribute of a form of life can be called the facts of life [15, 24]. By a fact of life we 
refer to any circumstance, any property of life, which determines how people live or what they do. 
Poverty or serious illnesses, for example, are facts of life to many people in the world. These facts greatly 
limit the opportunities that poor people can have in their lives. The forms of life these people can 
participate in are determined by poverty. Poor girls, for example, have difficulties in getting education. In 
this way, facts of life make us understand what people do in their lives. They also open up possibilities to 
think what technology could do for people whose life is characterized by particular facts of life.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Schematic picture of Form of Life analysis.  
 
Forms of life entail also values of life. For example, a person can be religious or atheist. These values 
from their part explain what people do and what they would like to do in their lives. Therefore, we have 
to consider also value issues when analyzing forms of life [15, 24]. 
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It is typical for an individual to participate in numerous forms of life. One can be a medical doctor and 
a golf enthusiast. When a person participates in one of the forms of life, (s)he uses technologies designed 
for that form of life and when participating in another s(he) uses the technology which is relevant in that 
form of life.   
In a nutshell, life-based design works to segregate different forms of life, to investigate what are the 
rule following actions, facts of life and values typical to them. After that it is essential to start the actual 
interaction technology design.  
 
 
5. From the form of life to technology supported life 
 
The aim of the analysis of a form of life is to derive goals for technical design. Analysis of life is thus 
the first step in the design process. The crucial next step is to transform the acquired information into 
technical interactions and concept descriptions. This stage is followed by the actual technical design, but 
this topic is out of the scope of our text. 
The key problem in the innovation logic of LBD is what a technology is used for.  Forms of life 
present integrated sets and hierarchies of goals of people, goals that could be reached better with the aid 
of technologies. This means that the idea of what a technology is used for gives a goal for design 
thinking. It sets the focal problem for a design. All technologies provide people with tools for reaching 
their goals. This is why we have to define the goal of life the users have when they use the particular 
technology under design. This goal can be derived on the ground of the analysis of the forms of life, i.e., 
rule following actions, facts and values of life. 
Designers should decide on the function of the designed technology in life. This must be fixed each 
time by answering to the question of what-for. The goal of technology for poor people may be to aid 
people to solve their immediate problems or to improve their life in their own context. This may mean, 
for example, learning about the right way of keeping animals or practicing agriculture in their life [23]. 
The answer to the what-for question can be called a focal design idea.  
The next step is to elaborate the focal design idea. This process relies on the information collected in 
analysing the forms of life. Its task is to transform the rule-following actions into technology-supported 
actions.  
It is important to emphasize here that the rule-following actions are not the only type of knowledge 
which can be used in deriving the focal design idea. For example, poverty is not an action. It is a 
condition of life and it leads to typical actions for that form of life. Understanding the form of life and 
design goals in this case begins with the understanding of the nature of the life in poverty. 
The elaboration of a design plan is based on the knowledge about the form of life. It answers to such 
key questions as: "What are the goals of using this technology?", "By whom is it used?", "What are the 
properties of the context of use?", and "What the technology itself is like?" [27] The knowledge for 
answering these questions can be received from the analysis of the particular form of life, which is 
supported by vast databases of human research knowledge, such as those of psychology, anthropology or 
sociology [15, 24, 26]. 
Elaboration naturally leads to finalization. This means to a set of defined human technology interaction 
requirements, which can be used in technological design and realization. Naturally, it depends on the 
design case, the product or service and the realizing organization what kind of requirements the resulting 
document will include. In life-based design, it is essential to define accurately the position of the 
technology in life and the facts and values of life which support the development of this technology, and 
finally, the way the technology shall operate in life after it has been finished. Thus Life-based design 
offers for management the possibility to consider new innovation processes from a holistic perspective. 
This means from the need of new technology in life to its implementation. 
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6. The logic of questions and answers  
 
The short overview of the foundations of life-.based design thinking introduced above enables us to 
define the key problem of this paper. This is how to best derive design goals from scientific truths. This is 
a vital question in life based design, because the extraction and research of the forms of life is based on 
what we know about human life.  
The critical step in carrying out life-based design is to understand the transformation of scientific facts 
to design goals and requirements. To understand what happens in this stage, we have to elaborate our 
discussion on the nature of design processes.    
In the beginning of the design process the designers have some idea about what they should 
accomplish. This idea becomes more concrete during the design process. Finally the designers have a 
design plan which defines accurately their target. This final stage is reached by solving numerous design 
problems.  
It appears that design thinking is precisely an action characterized and defined by systems of questions 
and answers [25].  
The designers have goals which they want to reach. Firstly, they have to define their goal. Usually, the 
first goals are already defined in the enterprise strategy. When the designers have defined their goals, they 
start working with the next level questions, and after that they continue to the next level. Finally, the 
designers may have invented, asked and answered thousands of questions fused together by the nature of 
the artefact to be designed.  
The design process can thus be seen as a process organized around a system of questions and answers. 
For example, to construct an internet service the designers must ask what it is for, what kind of a system 
of web pages is needed, what kinds of controls are used, what are the colours, symbols, and pictures, what 
kind of interaction patterns are generated, what kind of information systems and ontologies must be 
designed, and how these will be designed. These examples illustrate the basic character of design, namely 
recognizing, asking and answering questions. 
If we design a webpage, the interaction design-relevant questions are different from, e.g., the design of 
in-vehicle information systems. Nevertheless, in both cases the design process is organized around target-
specific questions and answers. 
Some of our design questions can be fundamental and characterize tacitly or explicitly all our 
interaction design processes. In addition to fundamental questions, we also have to solve many second 
level questions, such as the user properties and the use context.  
The logic of asking and answering can be used when connecting scientific knowledge to design 
processes. From the beginning of design, we have to ask questions and answer them. Here, the role of 
science is twofold. Firstly, it helps us recognize what the relevant questions are and, secondly, it helps us 
justify our answers by giving scientific support.  
When we think about the problem of fighting against poverty by means of ICT-technology, for 
example, we can use scientific knowledge about poor people to define specific design questions. We 
know that many poor people suffer illnesses which could easily be cured.  Could there be some way of 
providing knowledge to the people in need about the reasons and cures for these diseases? The knowledge 
of the problem may generate a design idea, which may then be elaborated. The same logic can be used in 
all design processes. Scientific knowledge raises design-relevant questions. 
Another clear use for scientific knowledge is the justification of design decisions. This knowledge can 
be methodological or factual. Usability and user experience testing is a widely known example of active 
use of scientific knowledge in justifying design decisions. The fate of WAP-technology is a notorious 
example of what happens if the design solutions are not well grounded [20]. The difficulty of use killed a 
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very solid looking technology. If this had been understood in time, much futile work would have been 
avoided.     
To summarize, we have argued here that science and design are connected to each other in the process 
of detecting and answering design relevant questions. This raises the question of how this logic of 
questions and answers could be used systematically in the management of  interaction design processes in 
order to improve their scientific level.  
 
 
7. Organized life-based design  
 
The logic of questions and answers has a practical consequence. It is possible to define a precise set of 
questions which describes design processes for any imaginable product. Of course, this description 
changes from one product to another. Nevertheless, if the products are close to each other like products of 
two successive product generations, we may use the set of questions generated for the first generation to 
support the design management of the next generation products. Another consequence is that we can 
create general level ontologies of interaction design processes by defining the highest level questions, 
which must be solved in any interaction design process. In this paper, we concentrate to the latter type of 
problem. 
To make things more concrete, we can use life-based design to generate the design process ontology 
for interaction on a general level. Let’s assume for the sake of simplicity that there is an abstract general-
purpose machine which is in interaction with people. By designing an interaction schema for this kind of 
a machine, we can illustrate what design process ontology can mean in  the context of life-based design.       
 
 
 
 
 
 
 
 
 
 
Figure 2. General purpose interaction machine. (input operations (O), internal productions with 
patterns (P) and respective Actions (A) as well as external responses (R).  
 
A general-purpose interaction machine (Figure 2) can be a formal and content-free machine, let’s say a 
Turing machine or a production system, [1]. It has a set of internal processes in the form of production 
(PÆA), which generates definite outputs (R), and a set of input operations (O), which can be used to 
select certain machine states among all the possible states by the user. 
 The machine has internal programs (e.g., productions), which transform the machine output stage on 
the ground of information given to it by means of predefined input operations. The goal of the design 
process is to give an interpretation to this machine so that it does something specific and useful in human 
life. 
The interaction design of the general purpose interaction machine presupposes giving meaning to the 
set of input operations and programming its internal functions so that the needed goal states of the 
machine can be reached by activating and selecting the required operations. The programming process 
can be seen as technical interaction design. When we have defined the input operations and functions 
which move the machine to the defined goal state, we have to add a user who knows the goals state. 
Adding the user to the system brings up the actual problems of interaction design. 
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The first problem we have with our imaginary machine is the content of the required goal states, in 
other words, what the machine is used for. If we have not been able to define the goal states correctly, our 
machine does not make sense. This is why the question of what for is necessary, and to answer it we have 
to define what the role of this machine is in human life. This presupposes life-based design. 
Because the users’ goals vary, our general purpose machine converts itself into a set of special purpose 
machines, which can be used to reach some specific goals. To reach their life’s goals, people have to be 
able to select between the specific machines for their specific purpose. Therefore, the designers must 
define such interaction processes that would enable people to select the right machine. This means 
organising the interactions so that people can reach their goals. This raises the traditional problem of 
usability.  
The users have to be able to use the operations which control the machines. In essence, this process 
means that the users are able to define which goals states are relevant and that the machine is 
programmed in such a way that it reaches these states. Moreover, the users must know the input 
operations which take the machine to the hoped goals.  
Practice has shown that defining the ways machines are used entails numerous problems which must 
be solved by means of general ergonomics and emotional usability techniques. These problems are 
complicated, and the solving presupposes multidisciplinary skills [14, 18]. This unifies the problems of 
can-use, like-use and how-to-use into a large set of usability questions.  
Our thought model has thus illustrated how life-based design has a function in interaction design that is 
different from that of usability. It has also demonstrated that the design questions have an organised 
structure.       
The four fundamental questions form thus the highest level description of a design process. They all 
can be divided into hundreds of sub-questions such as: "What is the size of controls?", "How should key 
messages be discriminated from the background"?, "What is the intention of the users when they pursue 
their action goals?", and "How can brand image be created?" It is evident that these type of questions are 
relevant in interaction design, and they should be systematized.  We think that in this process interaction 
design ontologies play an important role. 
 
 
8. Design process ontologies  
 
Ontologies are descriptions of the most general concepts in some field. Aristotle [3], for example, 
wanted to create the ontology of being. Today, ontologies are widely used in knowledge management 
because they allow us to create conceptual systems describing the main conceptual structure of some 
important field [9]. This may be, for example, the function of some machine [6, 28]. By design process 
ontology, we can thus refer to an ontology which defines the central questions and concepts for 
interaction design. 
Our thought experiment with the general purpose interaction machine illustrates that there is a general 
level of questions in interaction design which must necessarily be solved. These questions are the four 
fundamental questions. However, each of those questions entail sub-questions, which also are general. 
For example, we cannot have an artefact without a form and colour. This means that the problems of form 
and colour must always be asked and answered. Otherwise we cannot make a proper design.  
In analysing human life, we have to ask such questions as: "What is the form of life?", "What are its 
properties?", "What kinds of actions belong to it?", and "What kinds of facts of life and values define the 
goals of the people?" There are also additional issues such as how we can transform the rule-following 
actions into technology-supported actions or how cultural values affect the way users give meanings to 
technology-supported actions. There is no need to make exhaustive descriptions of the design-relevant 
and necessary questions here. It is sufficient to know that these kinds of questions characterize implicitly 
or explicitly any design processes.  
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Ontologies provide good means for management to systematize design questions and direct the design 
process. On a general level, the interaction design relevant problems can be quite product-free, but for 
industry, it is necessary to develop product-specific ontologies.  
 
 
9. Conclusion 
 
Our metascientific analysis of the design process enables us to draw several conclusions. We have 
shown that in the standard interaction paradigms, such as ergonomics and user experience research, there 
are fundamental underlying questions which must always be solved when some interaction process is 
designed. We have also argued that, in addition to the traditional fundamental questions of can, like and 
use, we should also investigate the fourth question regarding life. 
These fundamental questions have several important consequences. Firstly, they show that the design 
process is by nature a process of asking and answering product-relevant questions. Secondly, we can see 
that the role of science in design is both in finding the relevant questions on all levels and justifying the 
answers to them. 
The questions and answers structure of the design process has an important consequence. This is the 
possibility of developing interaction design ontologies. This means systems of concepts and questions 
which can be used to manage the interaction design processes.  Management of HTI-innovation processes 
can be essentially improved by ontological thinking. It aids management to find relevant issues and to see 
how the progress in HTI-innovations takes place. It also enables management to benefit in a new 
innovation processes from the experiences of the old ones and transfer knowledge between the processes. 
Presumably, the most important observation in our study is that metascientific analyses can contribute 
to interaction design discussion. Our field is multidisciplinary. Psychology, sociology, anthropology, 
medicine, physiology, anatomy, engineering, and computer science are all examples of fields that have 
established positions in interaction design thinking. However, metascience and even philosophy could 
also enrich the discourses in this very challenging practical area.   
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